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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress coagulation of 
Cu by forming interconnections having conductor films, 
which are composed solely or mainly of copper on 
titanium films containing prescribed contents of nitrogen 
on their surfaces. 

SOLUTION: A first barrier film 9a, a second barrier film 
9b, and a first conductor film 10a are sequentially 
deposited through sputtering method from the bottom as 
the underlying layers for a plated Cu film. The film 9a is 
comprised of a TiN film containing 30 at.% or higher of 
nitrogen, and the film 9b is comprised of a Ti film 
containing about 10-30 at.% of nitrogen. Furthermore, 
the film 10a is comprised of a Cu film. A second 
conductor film 10b is formed by the same method as 
that for the film 10a. Then, a first metal film 12a and a 
second metal film 12b are deposited on the films 10a 
and 10b, respectively. With this arrangement, the 
coagulation of Cu can be suppressed. 
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imm) jwf<kt«wiioa'txiaji."3o 

mxm 2) 3 o a t %£i±.<r)mmziz&t imti- 
? ymt , -eoifc^stu 4-&< t t«itc i o a 
t %jsLh. 3 o a t %&.Tcommztttz>i-? >® 

k S«roi»*irtSi k ^^!k-r5##ft^S. 
•?T» ( a ) a*£q&*4*3 0 a t%£ 0 i£V«IUg 

mMvm.tt.i-? yfSLtiz, >j>-%< t hmiz ioat 
%w±. 3 o a t %\xrv>mk*tt-$-hwm$.m<r> 
*?>mzmtthxmb .(c) itneiiti®^^-?- 

9fMR *mct h 1Mb . ( d ) MS!tt$j£ffla£ 1 
«»*RJ:tUH4 fctilS£±ftk^Sf!«$jayH<0gS2 

£^k*s^ttigS<oS!iii2fi£. 
[»*3S5] lt«3S4iE«!5WI^{lWSS!3S^t 

■avvc*/**.* y yynm&m-tzbxmftLi. 

mWj:< k 1 0 a t %JJLt. 3 0 a t %OT 

waas***t*i!IBBJSffl<of-^yWi« lnffE ( a) 

^JIM^ittikT^lRt. 

mm*t:\m*±#b-ti>wimmm 1 osittiK 

$mibt&^m.mnwimm. 

i mm 7 ] ^m^mffm^mx-h 

■o-C. (a)^f*S«±{=ffi»R*«l»fSISk. 

( b ) fiiB^^tci2l8»figfflc7)«$r^-rsxSk . 

( c ) friBlft»ll!Lt*iJ:^iBtR^iRffl<oaii*itc. "23te 
M# 3 0 a t % J: D igtlMEfl^J&fflaOfl:*-? fit 
*«8W-*nSk . < d ) Byffil^jfcffl'Og-ft^y 
Rife, ^< k 1 0 a tXJSLt.' 3 0 a t% 

1Mb .(e) JuK^^ffiOf-^yJlxl;:. M*fc 

y s^STifliw-siSfc .(f) flrfEiE&^j&Boss 



»2*HMMR£.X •x^fttit»r SlSk . ( g ) WE 
&®j£ffitf>SS 1 ««WMIt5 ilflBWBSfflwft 2 

y. «Eii»K«ffl«oairtt«as«fe»i«"r*iek 
k imLb-th^m^mmmm. 

[0001] 

m-tiXv^wmmmL. mz, *mmm<?> 

[0002] 

A l ) *&tt«ffiffi«>ftittK Qu)fcftt.*£fcfcJ: 
0. B*aB*^fc««t4£fc fc£U 
C uffl&Wie»Kkli«SfttLTV^ k CuEfwat 
J:^T^{^W5&$*a>fc*>, ttttSLikflftfll*. 

^ntttjR( autk) x'CuRmws.tz»mm 
& . c ufsjft*i»±^*fe«>«v« y twrkov vca s 

(yM{fl993^fcFJff£;ri;t Journal of Applied Physics 
85 73 &0)23Oi:ga»&232O]^\ 1994^fcSantaClara 
"C^tftStlfcVLSI Multilevel Interconnection Confer 
enceW^Sm<O407H*»M13H^{cEI8$*lT^S. t 

fc. (Ti ) sivcyrtmfcffl^fcaiwiBttt 

««H t 6-3260 5^«, 8HPP8-5 1 15 5^ 
[0003] 

[ffeB^jjf^Li^fc-tSiUS] kd^.^. CuS(C 
^vvs'ij Tm&tfttSffiLZtiX v^v^k ^ ■5i»B* f * 

[ o o o 4 ] wc. ^*^aoc u ffitati. y 

-?i/y (Damascene ) S^fiT/WVyV (Dual-Dam 
ascene) ^^yffi{±. ^SUfc 

^«5ffi«^Bi(CiEiS^fi!cffitfO^JgR (/N'y T/C u ) 

t8«WWSffi (CMP ; Chemical Mechanical Polishin 
.«') tci-jTBsfe-tfcik.fcJ:'), ffii»3trtfc«iiEa 

^rx >y ^- y ymjmmte c u (cuitac 

u^) *>^l»«2,iail^)S^kLT3iLTV^ 

*ti. T*7juy?i/ym\±. tmmizw&m&x 
ami. tvmmvmmv&mmcMP 

iz£ *>Xfe£-tl Z b izi. y . iBt8»rtlc«aE»Sr^ 
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m^mizK^x^h. ot. zcr>jvj7tt®cDmm&z 
[0005] -ttcbh, /vi/yatliKw; bit 
*>. stfja^atL-c^-y^ffi. -(b^fflfi£*( cv 

D ; Chemical Vapor Deposition ) 'j7P-f (i4 

>v*mm&tf. ^mmimcoMmiziznMs-v^&co 
tmmm^cnm (iar, cu^-hmv^ ) * 
&u cuojrtu (cu'f *y-n®fflcomm?W)) z 

mSt & tztbX'h h . ft&tt t fc**, Cui/-H 

dlCC •ydrftfJi, CuilCC u <y*t£fc 
^frfrb^-f. C <y*#C u S'-FlfcPTfc**'* 

[0006]^:, Mitf AyTWHt 
f-^y (TiN) fcJHtvfttft, rx^Wtl. 5£ 

nthwrnxc u owwi wfltc J: & #4 F 

nitzsuz, Ti NRii. mm2oo"c&±^mm}& 
&xttmiwftii£%e>&\ mffiLxcummm-r 

fl* 1 * LUCuy- KBLLTti* 7 C u MO«**q^ 

[00 0 7] 4fc. ^-y^JfeTti. mt\i?>?)V (T 
a) (TaN) tfX»TVmblX&* 

tlh. C\i<F>Wsb&?>.tf®%t£frt>X'bZ>. -Ttcbh. 

ti. Ta«fcW*Cutf)«Mfc&*av*£i:( 

t) i>m^lX^&. U&»U TaA'iJ7liCMPT0 



at**. TacommmmtfmKmmizmimwt 

fffttzK ttfc u or 4 xymo-y g 
lg;tW^oTU5. TaMiTaJOiBfffiL 

fc, T i N^Tai^MCt,AU7*miiJ^fS$nTV> 
6. L*»U #S«j"J*)l8IB£«£TV>*. Witf**' 

(w) jKJiA'urttT^s. (t i ) jyt 

JWttifiatfc C u Rffi L , WWEtfoWffS'C'* *v > 

nmx-m±LxLto. +9>-wa>-mx <t 
i - s i - N) iBic<ig*^«wBa*wv^t**ra 

[0008] C u£E&£* -y*«ffli 

i o o o 9 1 *fc. *mi<m<?>m\t. c ustm* 

[0010] *«WW|MEir^{c-e«XS«BWfc«i« 
[00 11] 

[0012] *mico¥mftmmi, t h&siz 

1 0 a t %&±. 3 0 a t %^<r>^%^^h^9 

•fh^cnx'bh, 

[ 0 0 1 3 ] *?IH<9¥**&SM:. 3 0 a t % 
it, t i>$uaiz 1 0 a t XBLh, 3 0 a t %UXT 

J>2>. 

[ o o 1 4 ] 4fc. xmxotmffinwtt. mm&v 
tmmzMhitewmwtoMmzM#>&£tix%& 

[ 0 0 1 5 ] 4fc. *fM^)^mi(0Wfi^St2, 

E»^*-r s ^*^s^s^**T'j)^ r . ( a > a 

30at%J:Ot^V ^Stf»j£ffi<0Sftf - ^ 

ymztmi-zxmt .(b) .urestH^sffioafb^ 

^yffiLtfc, ^=5r<tt>^«fc:l 0at%W±, 30a 

-rsaist , ( c ) mmm&moj-f ym±.izm 

hJMk . ( d ) luEm 1 «**JR±t«4>!:t4«*± 

[ o o i 6 ] *«w<6imi#ia<o«36*jfeii. 
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t i>mmiz i o a t %ja±v 3 o a t %y.T<omm 
*-&r*iwwimf>+* >mt. max a > ign# 
<osw^oauu:*T»ffc«iiT'X''«-y ? y y^jas 

xA-. y ? y yy«yi£jfrf i . 

[ 0 0 1 8 ] § h (C. *^HJ<?)^ft^SOS^*S 
{±. ( a ) *HI#ffl^fcl«£W8W-*I«fc . 

( b ) mmmmzwmwLmmmmtJMb . 
( c > mm&m±&£vm3&mnmft£. 

3iM.tf3 0 a t%J: 0 t^v^Btt»jSffloSMkf-^ yJR 

tiMM-siat . ( a > mt®3mtfLm<rMM-9> 

KJbfc, ^=Sr< fc 1 0 a t %J2LL, 3 0 a t % 

JaT«»£*ir*6KI*»J8aof-* fit**!***. 

xgfc .(e) ffnsia^duscof-^ yBttt. 
y yy&x-tmt&xmt .(f) frestuBAffla* 
m2<7)zg«Bi£* -y *i&c*tsrt*xek , ( « ) *hb 

tt#AJB<ttll 1 OWfHHs J: l^iSS^JSfflom 2 
[0019] 

[0020] (gjtomB 1 ) *sk*o»k«wr» i * 
«M*oat(r«ao:. t i nbll 

C. g§St (N) £1 0at%~3 0at%-£tfTi§££ 

K (J21T. JUfcCuKfcv^ ) i)>e>%Zi'-m&18tiL 
U 3<J>fc. *<0±fc, ±ECuK*.X*df8cfc:J: | 5.» 
^■fSt><0T*S. NS-l 0at%~3 0at%3tfT 

'[ 0 0 2 1 ] H Hi. A*?-* 7 -y 9 ( B*^JS^ 
«§) fc:E$flT^*Ti-N3R«)«JBHT*ft. Til 

0at%WTOi§-&l2af§. 3 0at%~5 5at%<9 

£>K:T i i: 'LXn&Um-o Xti 0 . Cut ORJ&fttf 



vx$fr*»fc**y (TIN) kfftf^flSWW^I 5 * 
U: T i t N b cofc&toX'h h . ; emuwm 
iz£%X'C u fc Lfcv v&*. c u (cSttiaKitt** 

|> . N^**« 3 0 a t XVXTCDT i RJiTttC u COM 
tltttfJK ¥fi&C u i^- HRSJBlftti Z btfX'% 
S.^'L. CutTi fc»»StJ:iJEK±#*lWI 
•f ItzMzitT i JK£ 1 0 a t %ULh<9N Sr&lfStf, 

7t*^T. NOKt^Vfttt 1 0 a t %J3Lh. 3 0 a t 

^. «i.tf 4 5 a t%J2Lt<DNfc#rr4T i NBthfc; 
♦IMBWN £ 1 0 a t %~3 0 a t %-ttsT i 

ft..4fc. lOat%J3Lh«>NjSantcJ:"3Tio<l5¥W 
S€tt* 5 *t. Ti<0Cufc*«-6RJBtlt»S-«l«t 
&Zb * 5 t'S S<0T\ ffiSLh#£ 3 W2TFfc»irr* Z 

b * 5 t'& s . . a±itw< -y ^ y y rmx'B& ttz 

ttfcfcV*. 10.atX-3 0atWNi*«t 

sTina. s^ttjcw:^*^ uaetS!. risk 

[ 0 0 2 2 ] JJ:t. *^c^ffiS^.S:^«sSlt)i 
fflLfe«^OftftW^HW$-02Hai ltffl^TRW 

{fSBrfflHSr^LT^I.. tfe. 01O(i-?-^$?jgIg 
«fCffifflt5S8^I«B|K*U 01 H«<0« 

[0023] H2ii^«^atf0lSiIS4"(ct3{tSllr 

«B4>iifc4»K»2artt:. mtlirMfci'V ay ( s 
i0 2 ) *^^rl.4)-|!i^2b*iS* , )a4ilT^fiS;$ilT 

Jitf n^*;H?<DM I SFET (Metal Insulator Se 
miconductor Field Effect Transistor ) 3#9iM$iX 

x^z. tztzi. *&wz®m-*im%*m#mmt, n 

*ir**ffl0>ll I SF ETMB*S*lfci|*»«WatKIR 
!t5<t4t<Ot > tt=5r<a«JS^rtgT'*>0. CTxtfp^ 
^^SOM I SFET*q»jft*<lfciNW«6Sf*fcli 
nf-^^WMfcit^P ft^Hf^M I S FET« 
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[0 0 24] ■KOnf-v^/l-SOMI SFET3J2, V 
-X- FW>*»j«f4-»<VHI*«W3d, 3d 
t. *«»HHRl«±iiLht:»J«S*ufey-hlft»J»3 

i t . **>y- h*g&iBt3 i h^ffi 

[00253 ¥#fl«$3 dli. fHilf U f&Mib* 

-eo^*^«3 d tntwmtf. 
zn^mtmm d«t y i>&<mxztix%&i$?Fm> 

8rCR»t6if:fCS& (WSLDD (LightlyDop 
ed Drain ) fltift) . ¥$ft®«3 d<0±Bfc, 

(FRfcf^yyx^yyy-tM K9aJ:3&i'y-*M KJf 

com i sFETcowrait. zcvmimmiz, mm* 

>ym(B) 4fcttZL7 Wbl^S ( B F 2 ) 

[ o o 2 6 ] y- htmm3 i u. witfziMfc^ y 3 
y ( s i o 2 ) r*»4»44. zny-hmm i 

g-ftK (S iONJK) ft:J:oT»«t*ii:fc"r**. 

it:, mmzy-h^mm^m 
7 i t scot, y- h*&*aigi 
3 i ictst?**? h^yrwtt*mjts-fr&it*n!r- 

fBfcfc*. Ltzifi->X, MI SFET3coftfflttSr|6]± 

[ o o 2 7 ] y- hm&3 g(i, «i.tf[iaatoKy ^y 

3ycom*flg*^^S. fcfc'U y-hBffi3gSr, ft 
■»M HffijSfc-t^^htT-^S. y'-hmffi3g 

t . «itirfflsa#y s^y a yntht . ww* y^a 

te? v /xf y^<0 J: o y T IX 9 
flSffiifcKy S/ y n yjRK:* y^^f vli^E^a^M 

«Mfi**L"0**. fcfc, y-haffiSgfOiffltcdf^ 
•yTTffiSBISrlftttTiSv^ ifc. y-MWS3g<0fflS 

KIM H^*-^*K»rCfcfiv.^' -ecO^iO^-v 77 

TJ^fiELs *>o, ^flrai±(30A3Ji*JfllNfil» 
KSrZSMC^yny (Si0 2 ) Rfc t\ *0 
BS*ej*8lt»B£$^S^cO««SLS: y- hUfii 3 g 



«lS>±iLLfcHt, {ditfZiMK^ya^ ( S i 0 2 ) 

M*»t*sjiBi«saaR4a*qBj£3<irv^. bisks 

ffi!4 afctt, ¥#tt®«3 aflrW#*HJ*4-hiaStt 
?L5a*mS*iT^4. S8BHL5 arttcli, flitf* 

7y6{±. «W?L5a&H5>fXvf-y/ffiK:J:oT* 
JLLfcflL 1188618184 aJdsilttSBLS artfc** 
y^r>-IS^CVD^-io-Ci«mL. S<ofc» *<0 

?>?xt >mn&»tc»ht:C m p&rflMrt-* c fc 

fc«k 0SSBHL5 artO»tSW"i fcTjftfc&iVO**. 
[0028] *XMPHBJB 1 TtL *1\ *<0 J: 3 
igflsffig 1 cO®Si^)i4 a J; 1X7*7 / 6 <0±®± 
C, Witfaft^yny]R4»fe=ariffS-l OOnmSK 
<«B»IR7atCVDffiKJ:oT*Mltfc«. -E"<0± 
fc. WitfZlWk^y 3>'R*>fe'SriJPS 4 0 0 nml 
K«JBBMHI4btCVDJgfcJ:->TJHK-*. «v> 
T, taKM7agJtflBflKlllt4b£. JfEH*>£> 
75/6 tf> JiBMSlfrt S <fc 3 %St8iB8 a 1 7 * h y 

v y^7 -{ m&tixvx-y+yrmiz x ^xb&? 

h. lSIS«8a{±, «BiS«^ki6ffl«T'ft9; ¥ 
.HWKIi. Witf EHft^tt* fctti£IBC#fi**l»lt:g 
lASTOtfoy^-yh^otv^l,. ±ifijfeiiK7 ali, 

Cl <OSi»« 8 a cOJ&fcMlJIKIS! L-TXyf-y^T. h -yJ* 

ttxmmziti. mm8a<r)Bj&.tzt: 

46cox v^-yy^m^ LX . AtoiilM:^ y a y$t<o 

•v^yy9mth z t «y y 3 yjg*^^aJi^te 

«W4b*aHRWfcl**L, «SHW7a*x v f-^x 
h«y^kLT«BS*6. fcOflL *6SR7 a^HJiiS 
il^^T', iJEk iScO^frT-x -y *>?!mth Z. t 

&. i*itj:y. EKaisawaoayiBSjhT**. 

ClcOiKI«8 atfOTX^.^ hJttt, 1 . 5fiLtT' 

[0 0 29] m^X. m&<7>*v*Cum<7)T)&i:l 
X. H3 S H4tsJ:tfta5fc^-J:3fc:. miw<VT 
K9a, ^2cO><yT)i9bfcJ:lXmicOv—H (See 
d) R (£ 1 1 0 a ^ y yymizx 

oTT**»&JR=*HH-4. micOA'yrH9ati, W 
itfN&3 0at%fiLb*t»TiN«*»4>*6. 
.»2<0A-y7K9btt. MitfN*10atX-30a 

10a(l «itfJJBCuK*»fe*6. 

[0030] ;<w^t:fflnfc^n 7 ^ y yy^iii, 
y-y bzmimzimmtmmmvngmfrhffi&zix 

■y^yyy^ai lfci$ft**«ai l aco^-y-y h 
1 1 btitaNGRl 1 ct, BWa^;H 1 dti^KO 
SJ^?S«li (13.56MHz) 1.1 el fc, ««*/Pyi 1 f ii 
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m2COSm^m(2mz) 1 1 er2 ■■ E*SUMc3HK&tl"C 
1 1 f JbtfcttSii*. BHUM/n l dfciSffi*m# 

I 0 0 3 1 ] H 1 1 Cffi&#Xtf>«U£fc T i l*C0Nir 

«<ow«^ufc. *«iw>»» i izmim i 

•J7R9att. Witf4 8at%ONfc£:rrft!Uf5 
OnmOTiNilT'ifc'K S^tf^y 7J$9 bti, «*. 
If26at %C0N £-£3Tf 6BUP2 0 n mCOT i K"C& 
S. aflWC'J7K9ali. 0RJfN 2 t$iV7fr*> 
(Ar ) £&*8S*4 Om 1 /m i nfc 30m 1/ml 
ntML, 3HK*;W1 1 f Oiag£. 0Hx(J2 5 0 
•C, T i ?-y-y h^coEPJnm^^. Witf 5kW, 151 
ia^lld^. «itf2. 5kW. 

U TBI 9 b<?)«MtCfcVvt{d v "«itf N 2 kArkC0$& 
15m 1/m int55ml/mina 
Kit:. £:M>><y7lt9a. 9b*»£Lfctt, X£ 

Clt. PJi.(fKJ¥l0 0nm^lcO^-h'H10aSr 

Jtat/c. ircr)c umntmmztiif&m.xji'y 1 1 
*) . ziMztmtt&m i zmmmzfflg. itz. m 

(He) #x£SSLT&SJU:. x-KfflOCu 
mnx/u ? y V^JSlKJSlt* A rsSftli, ffilitf 4 
Oml/mint, ?-y«y Ml b^oEpilH^Ji. 
«£tf 5kWgj£, tt*34/H 1 d^com^it. mi 
fcT2. 5kWgj£, /\M7X«ffii. Witf60VtL 
fc. 352 WA'iJ 7B?9 btet N^JIO^VVT i . 

icOx-KKl 0 a ikj^Sfc. 
[00 3 2] &V>T\ SlO^-Hll OaWJWlg 
1 * X* -y ? y y 1 1 0 Hi 

xv*x-Bf&.2tit:mi<7>&m® m2<mm) 12 
a *nific7)®ffiiT'<i. mw^-mi 

.0 aO*Bf *¥Jtfc"T* C fc * 5 T'£ SWT, ^<0^ffit 
C u *>/->3r4» 1 O&MK 1 2 a SftfftJBKti £ t 
, 7*^7 KJt<0iS^Ki|gi§8 aX'fiiX t *0 
rtSB<omi^«Rl 2 a+fcsJM F^#£tS<7>£jrp 



^»flEft;$tLS«l*It**WT,' K5*>*£ 

C0033] m^x. *mm& 1 tc*ti/ocMP«j« 

tX\ micr&mi2a. SBl^-KflglOa, 
2W<U 9 b fcj: t/^ 1 WA* y Tl 9 a Srffll> £ t 
fciO, 17t^-rJ:a^ iJK»8artt:ajiS«l 
3aim&-t&. £WR. A*yrfl89a, 9b(i, Ti 
3ROtm*fflV>TV^4fc»CMP3WWlT*9. Ta^ 
TJi^iiiaU^'r^ •y^-yT'^XD-^a ytil^ix 
ltz1fi~>X. aaUi6ll3aW«mW#1tiJ<tV 
®Wt*l*l±S-fr* £ t#T'# 6 . ffi&iEIS 13alt 
Il^A'iJ7l9a, SI2<0AyTJ!9b, 
KM 10a Jttffjl 1 <55^EIK 1 2 a-ClttfcSfU 

[00 34]<XV^\ ^2ag^ffijiffi^i3«J;^ffi^7L 

JR4 b&XVm&m. 1 3 a±K, ^SK7 bHXl/M 
mtm®4 c SrTB^^IICC V Dffi^«t ~>ximt 

mz\t. mttttm&7 atftix'bz. tiz, JBiaif& 

ISR4 c tt. WitfZiMb^y 3 y ( S i 0 2 ) *>4>^r 
S. glV^T. -e«0fl^«6Mili4c±(c s fcEfty'J 

3y*>^ste»R7 c z±M&m®7 a t pi tmzm 
mx-cvDmiziixtmiK®. *<m®mciz 

■TI.. t=3r*>t>s ^*6i»ffii7ct«iB8fL5bSr^jSf 

H4 c swmffifl 5 b (O^BiyiliaJifffciiT £67. .fe 
»8g7 c t:m$ii^:BaPii«*^{iaia*6SIS4 c<0 

o«p««*»fe»aii-ft«BBeiiW4 c±t, 

ffitisVzy (Si0 2 )^%&flntttUt4dfrC 
VD«KJ:-»T*i!HW*. 

' [003 5] &WC\ St5«8bfcJ:t/^?L5bS-7 

* h y v ^5 7 4 mts xvx. v+>wsm*zi*>xm 

mmttmzmv&ftViwf-yttc-ix^b. 
»8b cor x^bjui. flttfi. 5&±x-b$>. ® 
igSL5b{i, iiti»8b<oi^j*»/5aas«ai 3w±bb 
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m&m 8 b a ivmm. 5 b z&fstti tii. fHouii 

£tilcJ:9. IS»»8b(^i"5jflrSrl»±-ri)i 
f-J^Bfflfcflrt-i fcfci 0 . i&S#Jg|7 c fc3ftS$*ifc 

iS!S4cS:x-y^>/i^*-rs. wcoi^. tmmbz 

iBSrL5bOJSy3@r2:|56±-ri>;i:* J T^2.. -?-Of£. 

gft^ y a yRtftfrawftS' y a >-su o t>x 7 * 

5 b«lKW=»3*i"CV>6|ftlH!!7 b£Rfc£LTifiiffi 

[0 0 3 6] W&M8b&±X/mmi5bm 
JfcLfcSL *«*«K1±K:. 0U-tfiW8OnmS* 
«|3W<'J 7H9 c Srlfi 1 OA'y 7K9 a i: H 
T»J«U ttwc, **>±fc. W*.«IW2 0nin«|E 
<03S4 covn' y TBI 9 d &SI2 W) TBI 9 b fc P 
tl«L, -e^ft. **>±fc. mtfllJVl 5 0nmg 
KO»2«^-HR(*1<0*«5K) lObfcgSKOv" 
-b'ftl OakHt^TjfrCWtftL. § *0 
±(~, W£tfCufr6&&SS2*WMWR (SS2<7)i£# 

St) 12b*m<0£IWl2afcH&2rifrr*lKL 
fc. *of*» JtfEfcRWcCMPByifcfTSifclcJ: 
0, H9fc*tJ:?fc:. B«ai8btjJ:^JMHFL5brt 
fcJJB*>»*ll*«i&&^&i»l 3 b*»j«tfc. 
i«*&<0«ai!ttl 3b{±, ig^7L5 brtfc»»a4 
flfcSflc&M M tT» 1 1 g<OSSiKII 1 .3 a t IgSv 

?Zblz£*), fl*tf8 JH2*S183I£<ii§*.*: 

[0037] (Hific7)^©2 ) *Hifi^^2ii, frte 

fr'H&S. -«r*>^. *SISi0^2T'l±. <Hl&->- 
FllOa; 10b«W fliiff A r fc N 2 k 

?tN ) #t i mmi. fm+tMtmsmzT i #c 

&t. i<tCJ:"J, TikCukO»Etfl«|-t6£fc 
*>"C£ &<VX\ 1 3 a N l 3 b OfflKS: 3 

m&tz>zbtfx°Z&. 

[ 0 0 3 8 ] Wfc, £0Xfri£*JSVvfc*&li. 



7K9b. 9d^)Rli*ll<-r4tN«»3*|tll^« 

7 9 'J y/ffit'N £BX 9 jit?2f3;ti. N»«0*J»tt*^ 
AUTH9b, 9dOJI$£5S<UtV*#&l;:.. 

i OfP$iJ«g*^*>S-*> ^a^S bT i COT i Nflsft* 

b, 9d#**®CT<*oTfc*ONO**l!B8BT 

* &*9m<rmm 2 uflnstt^xv vimwBa* «w 

S±T«5r8tl5T'ftl>. 

[003 9] i««W-Tli, 0U.lf4O 
ml/min, 9-Y t Ymm3)Z. ^Jt(f5kW, 

S:, Wttf6 0-VSK(cUA:. Arfc«t4N, WSEfi 
Jt* { 2 0%OhO^±s CutTi b <r>%.mzx 

6Lh#^ 2 mxnm®\x'% ^ . ^^l, n 2 sunt* 
8 ox^Mi* fcT i iboafla^sata*. t i n± 

ice u t*IKUfc«^« J: 0 WaOW** < =5:-5fc. 
[0040] N 2 CftAT T^-T (NH 3 ) 

fcttffl-tiitfcT**. i^j®^, nh 3 mm* 
<o i>mitcomjrtm^cox\ n 2 0 

[ 0 0 4 1 ] z(r>x 5 %mmm<mmi - 2x-mm 
izmntt&mzx&NttcoT i isji-jRw^T i 

&W®bWI tX'it^K -ttcb% . C u ^ y t&Wrtzm 

uz®<mtf<.bmmbi%.#>x^zhcox't>h. *i 
x. aawttfiwtct. Eiis<9«sw#tt (fisffi^b 

■eft*. Lfc#ot\ «ai»T*v«»oBiitfca 
ffl^t'ft*. 

[ 0 04 2 3 JSLh. WMCi -5T=5r* ixfeJWB** 

$:^iffl-e««3Sg»rflfc? ft*it{±v^ i-ct*^. 
[0043] ^ji.»frie^Jfe^»ffi 1 . 2 t-i«is 

ssn* t «Ttt*< a»<oisiieijiraT»r«T*6 . 
[0044] ifc, MiesatojejBi-cji, »2«/<'j 

ixs t, or ti& < . n tcfti r . 'meniKoflm 2 

[0045] 1WEWlO»»2Ttt, »2«/<«J 
TffiJ3J:tf*40A*y T)i^ 10at%-30at%I 

fi^r< . mtamnfm?immz-&t%^mx'T 

imtmLXi>&\\ 1 0at%J3lT<7)N^ 
[ 0 0 4 6 3 ULbottBHTIiik LT*3WB*fc:J:r>T 
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f e t tt?z*mmm.mmm&w: tzm uc*§^ 
■fz>*mtmm.mffimzmmx'*z>. \>hhL. dra 

M (Dynamic Random Access Memory) , SRAM (Stat 
ic Random Access Memory ) &tz\&Jy •yi'J.^t'J 
(EE PROM (Electrically Erasable Programmable 
ROM) ) ^cfcd^r^^t'JiSfp^^^orn-b 

[0047] 

[0048] (1) .*HBJ(c iiilf . ^wflc < t *>«■£ 1 
0at%~30at %c7)N £-£tff-? ^SLHcC uifc 
«C u £±ttfc^f>I»j£ffl?)gS 1 <9$ttl&0«i8tt 
* .it tit). *wcu^$*£W#J^&wfc#T'£& 

[0049] (2) .*m& iixtf . K«#*JBtf>ilH*i 
ffl&EH^Sttft!^ tt 

[ 0 0 5 0 ] (3) J: . flneSll«)&ffla* 

[01 ] ^WJ^^^n^NWWSBiKW-* 

titbcoj-? >-mmcowmx'h& . 

[02 ] *^W-^Si^HiT-S) &¥»ft£IB<08i& 
[H3]H2.O«<#W*««<0WftIS4'fc*Jtt*K 

mmmx'hz. 

imii m3£m<*m#m&nwmMWztiifz>E 
wmmx'i>&. 



[05 ] H4taK<iJ^WMffl^«aiiB+fc:4J»t** 

MHHT&*. 

[06 ] 0 5 izm< ^NWWBlWWftlS+tfitt** 
aWrffl0T*5. 

[07] H6taK<iNW«a^iBtlfi+C*J»t*» 
$8lfffl0T*<6&. 

[08] H7C«< W^OWtlS+fctJtt** 

[09] H8t^<#»«tS!f<0«jeia+fc:*J»t*B 
gSBriB0"C*£. 

[01 0 3 *%Bj<o-HiS^ST'JbS^«aS^i3 

ft*. 

[0ii] *waco~m&mmx'hh^w$mcotfi 

«0SHte1»fc OBWRfcBraW-* ?y 70?** . 

1 *m#&m 

2 #fitss 

2 a #Ri3§ 
2b MfflH 

3 nf-^/PS^M I SFET 

3d mimat 

3i y-MfiSBI 

3g y-MWi 

4a, 4b, 4c, 4d 'JUattettR 
5a, 5b 
6 Ty? 

7a, 7b. 7c IfeiliJBI 

8a, 8b mm 

9a flira/<»7R 
9 b $2<0A'iJ7l 
9 c g3«A'iJ7l 

9d mwjrm 

10a »l^>i/-HK(W10»««) 

iob s2co^-kjs mirtmtm) 
ii x/^^'jy/gs 

lla IftSS 

I lb ?-yvh 

I I c mfimm 

1 1 d ffl$?4>i' 

ii ei miosjgjsmjs 

I 1 e2 SS2<0SJSjS[mji 

I I f WB&vW 

12a SIl^MIS (3&2tf)ig«gt) 

12b ^2«^jsig (&2<mm) 
13a si^aaEti 

13b SB 2^*13=1218 
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[01] [02] [03] 



HI 33 
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1 lei 



[HI 1] 



mn 




Ar+N* 



F?-i»(##) 4M104 AA01 BB01 BB18 BB28 BB30 
BB38 CC01 DD07 DD37 DD42 
DD52 DD75 FF14 FF18 GG06 
GG09 GG10 GG14 GG16 HH05 
HH13 HH16 HH20 
5F033 HH11 HH18 HH33 JJ1UJ18 
JJ33 KK19 MM02 MM12 MM13 
NN06 NN07 NN37 PP15 PP27 
QQIO QQ23 QQ37 QQ48 RR04 
RR06 SS11 



